Morphological and biochemical changes during programmed cell death of rat cerebellar granule cells.
Cultured cerebellar granule cells deprived of depolarizing concentrations of KCl and serum die by programmed cell death. Recently, it was shown that serum removal by itself can lead to oxidative stress and DNA fragmentation in these cells. We have modified the protocol which initiates cell death in such a way that only the effect of KCl withdrawal-induced cell death was observed. We have performed a series of experiments to correlate the structural and biochemical changes in this process of cell death. Significant morphological alterations occur in cell bodies and neurites during a 48-hour period of KCl removal. Cell viability dropped to 53%, 34% or 10% of control levels, respectively, as a result of 1-, 2-, or 3-day KCl removal. A series of experiments was conducted to determine the change of total protein level, protein synthesis rate, RNA synthesis rate, and mitochondrial activity during the first 48 hours of KCl removal. These studies not only provide a picture correlating the morphological and biochemical changes in the process of programmed cell death, but also serve as a reference for future studies of this complex phenomenon.